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Abstract of JP1 01 551 12 

PROBLEM TO BE SOLVED: To minimize 
increase in a noise level at a connecting point 
in the image pickup device that extends an 
image pickup dynamic range by synthesizing a 
plurality of images whose exposure differs 
from each other. SOLUTION: A maximum 
value detection circuit 7 controls the exposure 
of an image pickup element 1 to be a 1st 
exposure and a 2nd exposure that is smaller 
than the 1st exposure and optimizes the 2nd 
exposure based on the 2nd exposure. 
Furthermore, a synthesis circuit 6 synthesizes 
a 1st image signal corresponding to the 1st 
exposure and a 2nd image signal 
corresponding to the optimized 2nd exposure. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The image pick-up equipment characterized by to provide a synthetic means 
compound an image pick-up means, a detection means detect the level of the output signal of 
this image pick-tip means, a decision means determine the 1st light exposure of the above- 
mentioned image pick-up means based on the detection output of this detection means, and the 
1st picture signal picturized with the 1st light exposure of the above and the 2nd picture signal 
picturized with more 2nd light exposure than the 1st light exposure of the above. 
[Claim 2] The above-mentioned detection means is image pick-up equipment according to claim 
1 characterized by detecting that the maximum of the output signal of the above-mentioned 
image pick-up means reached saturation level. 

[Claim 3] The above-mentioned image pick-up means is image pick-up equipment according to 
claim 1 characterized by being the image sensor in which destructive read is possible. 



[Translation done.] 
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DETAILED DESCRIPTION " ~ ~ 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image pick-up equipment and the image oick-uo 
equ.pm.nt wh.ch can take the large dynamic range using a solid state image sens oMn detaS P 

[Description of the Prior Art] Conventionally, generally, in image pick-up equipments such as a 
c£ZZl™ r Z tHe , T er ' imit ° f an image pick ^ p dynamic (b'ghtne^Trange which 

L e mined with the n^TvV ?" ^ SatUrati ° n ' eVe ' ° f ™ Mw SenS ° r " and the min ^ m is 
determined with the noise level of an image sensor and a circumference circuit Generally since 

.t ,s narrower than the brightness range of a photographic subject, black crush ng o^the wh l e 

.jump ud low brightness part in a high brightness part will produce this image pickup dynamic 

[0003] The technical means shown below is indicated by JP,57-39673,A as an aDDroach of 

^^XmS*;" 19 Tr h 0SWe ° f an image SenSOr is cnan^XcVntro. or 
an nd filter of shutter speed etc., and a technical means to expand an image Dick-uo dvnamir 

IKSim™'* C t 0m H P ° Un , ding tW ° imag6S With Which the obtained ^ex P os^re dSerT 
10004] Moreover the technical means which makes proper the property in the node of the 

Mu ZZ^Z ran8e S H 8na ! W , hiCh C ° mP0UndS tW ° or more images with which 4 quantity of 
lights differ, and is acquired is indicated by J P, 7-75026 A 

[0005] On the other hand, in order to compress an extensive dynamic range signal a technical 
[0006] §IVe 3 Pr ° Perty 38 Sh ° Wn drawing16 is kn °wn technical 
L r m.m m /hL t0 be Sol , ved 1 by k the Invention] However, it is not taken into consideration about the 

™nto M w £™Unl InTf'pV^l a , n ° de bY thG t6Chnical means indicated in above " 
ment.oned JP.57 39673.A and JP.7-75026.A. In case two images with which light exposure 

Zm COm f P ° Unded ' f no,se is also amplified by coincidence in order to hang a light exposure 

s s°ho w i h tsz:T w,th much ,ight exposure on a picture signai with -ittie^htVxpXr 

Sl^LTvl 6 ' alth ° U8h ShUtt ! r SP6ed amp,ifies and com P°"nds the signal which are 1 / 
2000 seconds 32 times in compounding the image with which shutter speed photoed light 
exposure in 1 /60 seconds, and 2000 seconds in 1/seconds, a noise level is also ampSfled 32 

the dvnJmir * nout I™ 1 ' $ ^"'^ 32 timeS even if " is the case whi <* '« ™t soTge as or 
the dynamic range of the actually picturized image, a noise level will become large rapidly in a 

!«ht ;™J ma8e ? Ua " ty r" deteriorate remarkably. This problem becomes so remarkable hat a 
00081 Tn hi' rat '° ,S h en arged in order t0 e ^and an image pick-up dynamic range. 
SVhown in H Pr ° a ° 1 « 8,Vmg ' knee Pr ° Perty t0 the com P° u nd extensive dynamic range 
Xh iS° 1 as an approach of on the other hand compounding two images with 

which light exposure differs, ,n order to realize a knee property, two picture signals with which 
ight exposure differs may be added, but since about 3dB of S/Ns deteriorate Tis desirable to 
w tch two picture signals with which light exposure differs. For example, the case whe the 
-mage with which shutter speed fixed and photoed light exposure at 1/60 seconds and I 2000 
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1 /Seconds is compounded is considered. Since it is fixing to 1 /2000 seconds so widely [ the 
dynamic range of the actually picturized photographic subject ] even if it is the case where the 
proper values of highspeed shutter speed are for example, 1 / 200 seconds, the contrast of the 
high brightness section will become an image low beyond the need. 

[0009] It sets it as the 1st purpose that this invention makes min the increment in the noise 
level in a node in the image pick-up equipment to which an image pick-up dynamic range is 
expanded by compounding two or more images with which it is made in view of this trouble, and 
light exposure differs. 

[0010] Furthermore, this invention sets it as the 2nd purpose to make the contrast fall of the 
high brightness section into min according to the dynamic range of the actually picturized 
photographic subject in the image pick-up equipment to which an image pick-up dynamic range 
is expanded by compounding two images with which light exposure differs. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the 1st image 
pick-up equipment of this invention An image pick-up means and a detection means to detect 
the level of the output signal of this image pick-up means, Based on the detection output of this 
detection means, a synthetic means to compound a decision means to determine the 1st light 
exposure of the above-mentioned image pick-up means, and the 1st picture signal picturized 
with the 1st light exposure of the above and the 2nd picture signal picturized with more 2nd light 
exposure than the 1st light exposure of the above is provided. 

[0012] In order to attain the above-mentioned purpose, the 2nd image pick-up equipment of this 
invention is characterized by the maximum of the output signal of the above-mentioned image 
pick-up means detecting having reached saturation level by the above-mentioned detection 
means in the image pick-up equipment of the above 1st. 

[0013] In order to attain the above-mentioned purpose, the 3rd image pick-up equipment of this 
invention is characterized by the above-mentioned image pick-up means being an image sensor 
in which destructive read is possible in the image pick-up equipment of the above 1st. 
[0014] The image pick-up equipment of the above 1st detects the level of the output signal of 
an image pick-up means with a detection means, and determines the 1st light exposure of the 
above-mentioned image pick-up means with a decision means based on the detection output of 
this detection means. And the 1st picture signal picturized with the 1st light exposure of the 
above and the 2nd picture signal picturized with more 2nd light exposure than the 1st light 
exposure of the above are compounded with a synthetic means. 

[0015] As for the above-mentioned detection means, the image pick-up equipment of the above 

2nd detects that the maximum of the output signal of the above-mentioned image pick-up 

means reached saturation level in the image pick-up equipment of the above 1st. 

[0016] The image pick-up equipment of the above 3rd is an image. sensor in which destructive 

read of the above-mentioned image pick-up means is possible in the image pick-up equipment of 

the above 1st. 

[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. 

[0018] Drawin g 1 is the block diagram having shown the configuration of the image pick-up 
equipment which is the 1st operation gestalt of this invention. 

[0019] As shown in drawing, the image pick-up equipment of this 1st operation gestalt The image 
sensor drive circuit 2 which controls the above-mentioned image sensor 1 based on the image 
sensor 1 in which destructive read is possible, and the signal from the maximum detector 7 
mentioned later (TG), The analog circuit 3 until it carries out A/D conversion of the output signal 
from the above-mentioned image sensor 1, A/t> converter 4 which carries out A/O conversion 
of the analog signal from this analog circuit 3, The synchronization circuit 5 which makes in 
agreement the timing of two picture signals that light exposure changes with signals from this 
A/O converter 4, The synthetic circuit 6 which compounds two picture signals with which the 
light exposure from this synchronization circuit 5 differs, The maximum detector 7 which inputs 
the signal outputted from the above-mentioned synchronization circuit 5, and outputs a control 
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signal to the above-mentioned image sensor drive circuit 2, the synchronization circuit 5, and 
the synthetic circuit 6 according to the maximum detection result of this input signal, It has the 
gradation conversion circuit 8 which carries out gray scale conversion of the signal from the 
above-mentioned synthetic circuit 6, and D/A converter 9 which carries out D/A conversion of 
the digital signal from this gradation conversion circuit 8, and is outputted to an external device. 
[0020] Next, actuation of this operation gestalt is explained briefly. As shown in drawing 1 , an 
image sensor 1 is driven so that two images from which the exposure time differs by the image 
sensor drive circuit 2 (TG) may be obtained. And after the signal according to the image which 
carried out image formation outputted from an image sensor 1 is amplified proper in an analog 
circuit 3, it is changed into a digital signal with A/t) converter 4. The signal changed into the 
digital signal is outputted after synchronization of the timing is carried out, while separating into 
two picture signals (a long duration exposure signal, short-^time exposure signal) with which light 
exposure differs in the synchronization circuit 5. And an extensive dynamic range signal is 
compounded after this in the synthetic circuit 6. By the gradation conversion circuit 8, gray 
scale conversion of the above-mentioned extensive dynamic range signal is carried out, and it is 
outputted as a video signal from D/A converter 9. 

[0021] Next, it explains with reference to the timing chart which shows main actuation of the 
image pick-up equipment of this operation gestalt to drawing 2 . Drawing 2 is the timing chart 
which showed the timing of operation from the signal-charge are recording to the synthetic 
circuit 6 in the image pick-up equipment of this operation gestalt. 

[0022] Drawing 2 (a) shows the Vertical Synchronizing signal (VD). Moreover, drawing 2 (b) 
shows the time shift of the signal level of the stored charge of an image sensor 1. In this drawing 
2 (b), Si (i=0, 1 and 2,—) expresses the timing which reads the picture signal corresponding to a 
short-time exposure signal, and Li (i=0, 1 and 2, — ) expresses the timing which reads the 
picture signal corresponding to a prolonged exposure signal. Here, it is Si. In timing, a picture 
signal is read by un-destroying, and it is Li. Immediately after having set and reading a picture 
signal, a picture signal is reset by initial value, starts are recording of a signal again, and repeats 
the same actuation. 

[0023] Picture signals Si and Li outputted from the image sensor 1 in the above in the above- 
mentioned synchronization circuit 5 They are Si and Li, as it inputs and is shown in drawing 2 (c) 
and (d). It synchronizes. For example, the timing S2 of pixel signal are recording of drawing 2 (b) 
and L2 In the section to include, it is accumulated before that, and is S1 and LI. Synchronization 
of the outputted picture signal is carried out. And in the synthetic circuit 6, the picture signal by 
which synchronization was carried out [ above-mentioned ] as shown in drawing 2 (e) is 
compounded. In addition, in drawing 2 (c), (d), and (e), they are Si and Li for convenience. The 
same sign shows the picture signal read to timing. 

[0024] Drawing 3 is the diagram having shown the timing of destructive read in this operation 
gestalt, and drawing 4 is the diagram having shown the property of the above-mentioned 
synthetic circuit 6 in this operation gestalt. In addition, the property shown in these drawing 3 
and drawing 4 shall show the property in case the signal storage times are 1 /60 seconds, 200 
1 /Seconds, and 2000 1 /seconds by (a), (b), and (c), respectively, and shall have both 50dB 
dynamic ranges. 

[0025] As shown in drawin g 4 , in the synthetic circuit 6, the signal corresponding to 1 /60 
seconds, and 200 1 /Seconds in the signal storage time, i.e., (a) and (b), and the signal storage 
time compound (the signal corresponding to 1 / 60 seconds, and 2000 1 /seconds, i.e., (a), and c). 
And when the signal (a) corresponding to signal storage time 1 /60 seconds and the signal (c) 
corresponding to 1 /2000 seconds are compounded and (a) is saturated, a 80dB dynamic range 
can be obtained by amplifying and using (c) for the ratio of 1 /60 seconds, and 2000 1 /seconds, 
i.e., about 32 times. However, in a node, rapidly, a noise level also becomes large also 32 times 
and has a possibility of degrading image quality. 

[0026] On the other hand, when the signal (a) corresponding to signal storage time 1 /60 
seconds and the signal (b) corresponding to 1 /200 seconds are compounded, although a 
dynamic range is not expanded not much greatly with 60dB, since the noise level in a node does 
not increase about 3 times, it hardly becomes a problem on image quality. 
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[0027] In the maximum detector 7, the maximum of a signal with the shorter signal storage time 
is detected, in consideration of this situation, if maximum reaches saturation level, the signal 
storage time will be shortened, and if it becomes, he is trying to output the control signal with 
which maximum has not reached saturation level and which lengthens the signal storage time to 
the image sensor drive circuit 2 with this operation gestalt. 

[0028] if, as for the maximum detector 7, maximum reaches saturation level as the concrete 
control approach, for example — " 1 " — it has not reached — "0" will be outputted if it 
becomes, here — " 1 " — if it becomes, in order that TG may lessen light exposure only for the 
specified quantity — the exposure time — predetermined time — it shortens. "0" — if it 
becomes, in order that light exposure may make [ many ] only the specified quantity — the 
exposure time — predetermined time — it lengthens. [ moreover, ] That is, time amount until 
which makes [ many ] light exposure or light exposure converges it on an optimum value by 
whether it lessens according to the output of the above-mentioned maximum detector 7 is 
decided. 

[0029] In addition, it may be controlled by real time, control of the above-mentioned light 
exposure beginning to read serially the output signal of the image sensor 1 in which destructive 
read is possible within 1 field period, in image sensors, such as usual CCD, may read the signal of 
two or more fields, and may perform the above exposure control. 

[0030] According to the above-mentioned control signal, the above-mentioned image sensor 
drive circuit 2 controls the signal storage time so that a signal with the shorter signal storage 
time is exactly set to saturation level. Moreover, since the timing of a signal output changes with 
the signal storage times and the gain over the ratio of the signal storage time, i.e., a signal with 
the shorter signal storage time, changes with the synchronization circuit 5 and signal storage 
times, the maximum detector 7 outputs a control signal also to the synthetic circuit 6. 
[0031] Moreover, since the above-mentioned image sensor drive circuit 2 is controlled so that 
the signal storage time becomes as long as possible in the range in which the maximum of a 
signal with the shorter signal storage time is not saturated, when compounding two images, the 
signal storage time becomes possible [ making into min the ratio of the light exposure applied to 
the picture signal of the shorter one ], and it can hold down a noise component to necessary 
minimum. 

[0032] Next, the 2nd operation gestalt of this invention is explained. 

[0033] Drawing 5 is the block diagram having shown the configuration of the image pick-up 
equipment which is the 2nd operation gestalt of this invention. 

[0034] As shown in drawing, the image pick-up equipment of this 2nd operation gestalt The 
image sensor drive circuit 2 which controls the above-mentioned image sensor 1 based on the 
image sensors 1, such as CCD, and the signal from the maximum detector 7 mentioned later 
(TG), The analog circuit 3 until it carries out A/D conversion of the output signal from the 
above-mentioned image sensor 1, A/t> converter 4 which carries out A/D conversion of the 
analog signal from this analog circuit 3, The synchronization circuit 5 which makes in agreement 
the timing of two picture signals that light exposure changes with signals from this A/t> 
converter 4, The synthetic circuit 6 which compounds two picture signals with which the light 
exposure from this synchronization circuit 5 differs, The maximum detector 7 which inputs the 
signal outputted from the above-mentioned synchronization circuit 5, and outputs a control 
signal to the above-mentioned image sensor drive circuit 2 and the synthetic circuit 6 according 
to the maximum detection result of this input signal, It has the gradation conversion circuit 8 
which carries out gray scale conversion of the signal from the above-mentioned synthetic circuit 
6, and D/A converter 9 which carries out D/A conversion of the digital signal from this gradation 
conversion circuit 8, and is outputted to an external device. 

[0035] That is, the blocks with which the operation gestalt of **** 2 is controlled by the 
configuration of an image sensor 1 and the output signal of the maximum detector 7 to the 
operation gestalt of the above 1st differ. 

[0036] Next, it explains with reference to the timing chart and drawing 7 which show main 
actuation of the image pick-up equipment of this operation gestalt to drawin g 6 . Drawin g 6 is 
the timing chart which showed the timing of operation from the signal-charge are recording to 
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the synthetic circuit 6 in the image pick-up equipment of the operation gestalt of **** 2, and 
drawing 7 is the explanatory view having shown the situation of the charge storage in the image 
sensor 1 which received control of the image sensor drive circuit 2 in the image pick-up 
equipment of this operation gestalt. 

[0037] First, with reference to the timing chart shown in drawing 6 , actuation from the signal- 
charge are recording to the synthetic circuit 6 is explained. 

[0038] Since it is fundamentally [ as the case of an operation gestalt (refer to the timing chart 
shown in drawing 2 ) ] the same to the above 1st about generation of a Vertical Synchronizing 
signal (a), a prolonged exposure signal (c), a short-time exposure signal (d), and a synthetic 
image (e), detailed explanation here is omitted. 

[0039] In the operation gestalt of **** 2, as shown in drawing 6 , the generation method of the 
signal storage time (b) differs from the operation gestalt of the above 1st. That is, in drawing 6 , 
as shown in (b), the signal Li (i=0, 2 [ 1 and 2 ], — ) corresponding to prolonged exposure is 
exposed within the usual field period, and the signal Si corresponding to a short-time exposure 
signal (i=0, 1 and 2, — ) is exposed in a perpendicular blanking period. 
[0040] Next, the charge storage and the actuation of a transfer in the image sensor 1 of the 
prolonged exposure signal exposed as mentioned above with reference to drawing 7 , and a 
short-time exposure signal are explained. 

[0041] In drawing 7 , (1) and (3) show the are recording and transfer operation of a signal which 
were accumulated in the usual field period. The signal accumulated in the pixel of PD1 and PD3 
in drawing 7 (1) is transmitted to a perpendicular transfer way ("VCCD" is called hereafter). 
Next, the signal transmitted to Above VCCD is perpendicularly shifted by 1 pixel ( drawing 7 (2)). 
Next, the signal of the pixel of the above PD 1 , the signal of the pixel of the above PD 2, and the 
signal of the pixel of the above PD 3 and the signal of the pixel of the above PD 4 are added by 
transmitting the signal accumulated in the pixel of PD2 and PD4 to VCCD like above-mentioned 
drawing 7 (1) ( drawing 7 (3)). 

[0042] Next, the signal of the pixels PD1 and PD3 accumulated in the period of a perpendicular 
blanking is transmitted to VCCD ( drawing 7 (4)). Next, the signal transmitted to Above VCCD 
like drawing 7 (2) is perpendicularly transmitted by 1 pixel ( drawing 7 (5)). Next, the signal of the 
pixel of the above PD 1, the signal of the pixel of the above PD 2 and the signal of the pixel of 
the above PD 3, and the signal of the pixel of the above PD 4 are added like drawing 7 (3) 
( drawing 7 (6)). 

[0043] A signal is read by transmitting by turns the long duration exposure signal accumulated in 
the usual field period when the signal of two pixels was added to Above VCCD by actuation 
mentioned above, and the short-time exposure signal accumulated in the perpendicular blanking 
period, and being transmitted to a level transfer way (HCCD) by the approach of the common 
knowledge which is not illustrated. 

[0044] By the way, as it mentioned above, the signal according to the image which is outputted 
from an image sensor 1 and which carried out image formation is amplified suitably in an analog 
circuit 3, and it changes into a digital signal with A/t) converter 4. While dividing the signal 
changed into the digital signal into two picture signals with which light exposure differs in the 
synchronization circuit 5, the timing is made in agreement, and an extensive dynamic range signal 
is compounded in the synthetic circuit 6. Gray scale conversion of the extensive dynamic range 
signal is suitably carried out by the gradation conversion circuit 8, and a video signal is outputted 
from D/A converter 9. 

[0045] Drawin g 8 is the diagram having shown the timing of read-out of the image sensor 1 in 
the operation gestalt of **** 2, and drawin g 9 is the diagram having shown the property of the 
above-mentioned synthetic circuit 6 in the operation gestalt of **** 2. In addition, in these 
drawing 8 and drawin g 9 , a sign (a), (b), and (c) show a property in case the signal storage times 
are 1 /65 seconds, 1000 1/seconds, and 2000 1/seconds, respectively. 

[0046] In the operation gestalt of **** 2, the so-called knee property of changing the inclination 
of quantity of light pair output characteristics into the signal compounded as shown in drawin g 9 
is given to two images with which light exposure differs. In addition, in order to realize this knee 
property, two picture signals with which light exposure differs may be added simply, but since the 
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$Ai ratio of the low brightness section deteriorates, it is desirable to switch two picture signals 
with which light exposure differs. When a signal with the longer signal storage time is saturated 
with this operation gestalt in consideration of this point, degradation of the S/fJ ratio of the low 
brightness section is prevented by carrying out the level shift of the signal with the shorter 
signal storage time, and adding it. 

[0047] Moreover, the maximum of a signal with the shorter signal storage time is detected in the 
maximum detector 7, if maximum reaches saturation level, the signal storage time will be 
shortened, and if it becomes, the control signal with which maximum has not reached saturation 
level and which lengthens the signal storage time will be outputted to the image sensor drive 
circuit 2. According to this control signal, the image sensor drive circuit 2 controls the signal 
storage time so that a signal with the shorter signal storage time is exactly set to saturation 
level. Moreover, since the amount of level shifts at the time of composition changes with signal 
storage times, the maximum detector 7 outputs a control signal also to the synthetic circuit 6. 
[0048] Thus, since the above-mentioned image sensor drive circuit 2 is controlled so that the 
signal storage time becomes as long as possible in the range in which the maximum of a signal 
with the shorter signal storage time is not saturated, it can make min the contrast fall of the high 
brightness section when compounding two images. 

[0049] In addition, various kinds of deformation and modification are possible for each 
component in this 2nd operation gestalt. For example, in this operation gestalt, although CCD 
constitutes the above-mentioned image sensor 1, it may adopt the image sensor in which 
destructive read is possible like the operation gestalt of the above 1st. With this operation 
gestalt, since the signal with the short signal storage time has been acquired in the perpendicular 
blanking period, they are 1 /about 800 seconds at the maximum. Since the signal storage time 
with the shorter signal storage time can be set up till maximum abbreviation 1 /60 seconds if it 
is the image sensor in which destructive read is possible, bigger effectiveness is acquired. 
[0050] Moreover, when a knee property is given and two images with which light exposure differs 
are compounded, the contrast fall of the high brightness section can be made into min. 
[0051] Next, the 3rd operation gestalt of this invention is explained. 

[0052] Drawing 10 is the block diagram having shown the configuration of the image pick-up 
equipment which is the 3rd operation gestalt of this invention. 

[0053] The image pick-up equipment of that fundamental configuration of this 3rd operation 
gestalt is the same as that of the operation gestalt of the above 1st, and only the points which 
are compounding two or more three or more images (this operation gestalt four) differ by the 
operation gestalt of **** 3 to compounding two images with which light exposure differs with the 
1st operation gestalt. That is, in connection with this, the synchronization circuit 5 makes in 
agreement the timing of four picture signals that light exposure differs, and the synthetic circuit 
6 compounds four picture signals with which light exposure differs. Since other configurations 
are the same as that of the operation gestalt of the above 1 st and timing of operation is the 
same as that of the 1st operation gestalt, detailed explanation here is omitted. 
[0054] Next, main actuation of the image pick-up equipment of the operation gestalt of **** 3 is 
carried out to drawing 1 1 , drawing 12 is carried out reference, and it explains. 
[0055] Drawing 1 1 is the diagram having shown the timing of destructive read in this operation 
gestalt, and drawing 12 is the diagram having shown the property of the above-mentioned 
synthetic circuit 6 in this operation gestalt. In addition, the property shown in these drawing 1 1 
and drawing 12 shall show the property in case the signal storage times are 1 /60 seconds, 250 
1/teconds, 1000 1/seconds, and 4000 1 /seconds by (a), (b), (c), and (d), respectively, and shall 
have both 50dB dynamic ranges. 

[0056] Moreover, the above-mentioned signal storage time (b), (c), and 12dB (d) become the 
property shifted 36dB from (a) to the quantity of light, respectively. [ 24dB ] In the synthetic 
circuit 6, the quantity of light amplifies 0-50dB to (a), amplifies (b) to 50-62dB to the ratio of 1 / 
60 seconds, and 250 1/seconds, i.e., about 4 times, and it uses. 62-74dB has acquired the 86dB 
extensive dynamic range signal because amplify and use (c) for the ratio of 1 /60 seconds, and 
1000 1/seconds, i.e., about 16 times, and 74-86dB amplifies and uses (d) for the ratio of 1 /60 
seconds, and 4000 1/seconds, i.e., about 64 times. And by composition of two images, expansion 
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of an unrealizable dynamic range is attained by compounding four images. 
[0057] Moreover, when the dynamic range of the photographic subject to photo is not not much 
large, the maximum of a signal with the shortest signal storage time is detected in the maximum 
detector 7, if maximum reaches saturation level, the signal storage time will be shortened, and if 
it becomes, the control signal with which maximum has not reached saturation level and which 
destructive-read timing controls to lengthen the signal storage time will be outputted to the 
image sensor drive circuit 2. According to a control signal, the image sensor drive circuit 2 
controls the signal storage time so that a signal with the shortest signal storage time is exactly 
set to saturation level, destructive read between signals with the as short signal storage time as 
1 /60 seconds — a logarithm — it is determined that spacing will become almost the same-like. 

[0058] For example, when the dynamic range of a photographic subject is about 70dB, a signal is 
read to the timing of destructive read like drawing 13 . The property of the synthetic circuit 6 at 
this time is shown in drawing 14 . A sign (a), (b), (c), and (d) shall have among drawing the 
dynamic range which the signal storage times are 1 /60 seconds, 120 1 /seconds, 250 
1 /seconds, and 500 1 /Seconds, and is 50dB, respectively, (b), (c), and 6dB (d) become the 
property shifted 18dB from (a) to the quantity of light, respectively. [ 12dB ] In the synthetic 
circuit 6, the quantity of light amplifies 0-50dB to (a), amplifies (b) to 50-56dB to the ratio of 1 / 
60 seconds, and 120 1 /Seconds, i.e., twice [ about ], and it uses. 56-62dB acquires a 68dB 
dynamic range signal because amplify and use (c) for the ratio of 1 /60 seconds, and 250 
1 /Seconds, i.e., about 4 times, and 62-68dB amplifies and uses (d) for the ratio of 1 /60 
seconds, and 500 1 /Seconds, i.e., about 8 times. 

[0059] Thus, it becomes possible with this operation gestalt to make into min the ratio of the 
light exposure applied to a destructive-read signal with the short signal storage time in case an 
image is compounded since it is controlled so that the signal storage time becomes as long as 
possible in the range in which, as for the image sensor drive circuit 2, the maximum of a signal 
with the shorter signal storage time is not saturated, and a noise component can be held down 
to necessary minimum. 

[0060] In addition, although this operation gestalt is compounded so that an output may become 
linearity to the quantity of light in the synthetic circuit 6, you may compound in the property 
which gave the several steps knee property, and the effectiveness of suppressing the contrast 
fall of the high brightness section to min in that case is acquired. 

[0061] Thus, the operation gestalt of **** 3 is equipped with an image pick-up means, the 
control means which reads the image of light exposure with which plurality differs from this 
image pick-up means, and a synthetic means to compound two or more obtained images, and it 
is characterized by controlling the above-mentioned control means to carry out adjustable [ of 
the signal storage time of the above-mentioned image pick-up means ] according to an image 
pick-up signal. That is, since the above-mentioned control means is controlled so that light 
exposure increases as much as possible in the range in which this image pick-up means is not 
saturated according to an image pick-up means, the S/ft ratio which held down the noise 
component to necessary minimum can obtain a good image. 
[0062] 

[Effect of the Invention] As explained above, according to invention according to claim 1 , in the 
image pick-up equipment to which an image pick-up dynamic range is expanded, the increment in 
a noise level can be made into min by compounding two or more images with which light 
exposure differs. 

[0063] Moreover, according to invention according to claim 2, in the image pick-up equipment to 
which an image pick-up dynamic range is expanded, the contrast fall of the high brightness 
section can be made into min according to the dynamic range of the actually picturized 
photographic subject by compounding two images with which light exposure differs. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daiages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown the configuration of the image pick-up 
equipment which is the 1st operation gestalt of this invention. 

[Drawing 2] In the image pick-up equipment of the operation gestalt of the above 1st, it is the 
timing chart which showed the timing of operation from signal-charge are recording to a 
synthetic circuit. 

[Drawing 3] It is the diagram in the image pick-up equipment of the operation gestalt of the 
above 1st having shown the timing of destructive read of an image sensor. 
[Drawing 4] It is the diagram in the image pick-up equipment of the operation gestalt of the 
above 1st having shown the property of a synthetic circuit. 

[Drawing 5] It is the block diagram having shown the configuration of the image pick-up 
equipment which is the 2nd operation gestalt of this invention. 

[Drawing 6] In the image pick-up equipment of the operation gestalt of the above 2nd, it is the 
timing chart which showed the timing of operation from signal-charge are recording to a 
synthetic circuit. 

[Drawing 7] In the image pick-up equipment of the operation gestalt of the above 2nd, it is the 
explanatory view having shown the situation of the charge storage in the image sensor which 
received control of an image sensor drive circuit. 

[Drawing 8] It is the diagram having shown the timing of read-out of the image sensor in the 
image pickmp equipment of the operation gestalt of the above 2nd. r 
[Drawing 9] It is the diagram having shown the property of the synthetic circuit in the image 
pick-up equipment of the operation gestalt of the above 2nd. 

[Drawing 10] It is the block diagram having shown the configuration of the image pick-up 
equipment which is the 3rd operation gestalt of this invention. 

[Drawing 1 1] It is the diagram in the image pick-up equipment of the operation gestalt of the 
above 3rd having shown the timing of destructive read of an image sensor. 
[Drawing 12] It is the diagram in the image pick-up equipment of the operation gestalt of the 
above 3rd having shown the property of a synthetic circuit. 

[Drawing 1 3] It is the diagram in the image pick-up equipment of the operation gestalt of the 
above 3rd having shown other examples of the timing of destructive read of an image sensor. 
[Drawing 14] It is the diagram in the image pick-up equipment of the 3rd operation gestalt shown 
in above-mentioned drawing 13 having shown other examples of the property of a synthetic 
circuit. 

[ Drawing 15] In conventional image pick-up equipment, it is the diagram having shown an 
example of the quantity of light at the time of compounding two images with which light exposure 
differs, and the relation of an output. 

[ Drawing 16 ] In conventional image pick-up equipment, in case two images with which light 
exposure differs are compounded, it is the diagram having shown an example of the relation of 
the quantity of light and the output at the time of giving a knee property to the compound signal. 

[Description of Notations] 
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1 — Image sensor 

2 — Image sensor drive circuit 

3 — Analog circuit 

4 — A/D converter 

5 — Synchronization circuit 

6 — Synthetic circuit 

7 — Maximum detector 

8 — Gradation conversion circuit 

9 — D/A converter 



[Translation done.] 



http:/Aww4 jpdl.ncipi.go Jp/cgiH3in/tran_web_cgi_ejje 2006/06/13 



